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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of an invention This invention relates to the amplification method of a specific nucleic acid 
sequence. 

The background of an invention In order to detect the specific nucleic acid sequence which exists 
in a specimen, it is used with the diagnosing method with publicly known carrying out the probe of 
the specimen by the complementary sequence of nucleic acid. The combination with nucleic acid 
and complementary nucleic acid can judge effectively whether specific nucleic acid exists in a 
specimen specifically therefore highly. For the purpose, it is required to build the probe which the 
specific nucleic acid sequence which should be detected is known, and has a complementary 
nucleic acid sequence in this specific sequence. 

The term which it "specific nucleic acid sequence" Comes to set to this application means the 
nucleic acid of the single chain or double chain which should be made to amplify. "Specimen" The 
becoming term means the mixture containing two or more nucleic acid. The becoming "sufficiently 
complementary" term means that two nucleic acid, i.e., a primer and a mold, can interact 
specifically, and DNA synthesis of a mold dependency is effectively performed with a primer 
dependency under given ionic strength conditions and temperature conditions. 
It is more desirable to carry out the probe of the nucleic acid sequence itself more nearly rather 
than the protein produced by the nucleic acid sequence in some cases, since the nucleic acid 
probe is highly specific. For example, in the diagnosing method only based on protein detection, 
diagnosis reliable about existence of the infectiosity particles of a hepatitis B virus cannot be 
drawn. This is because the noninfectious antigen particles the DNA genome carried out [ particles ] 
deletion exist by a significant level. In another example, various subtypes of the human 
papillomavirus detected in a precancerous or benign neck-of-uterus tumor can be identified, only 
when nucleic-acid-probe hybridization is used. Also from the microbiological investigation of the 
acquired immunodeficiency syndrome, it was checked that the assay based on existence of an 
acquired immunodeficiency syndrome specific nucleic acid sequence is the best diagnosing 
method. 

the reason which has a limit in the practicality of the greatest difficulty and the existing probe art 
accompanying use of the existing nucleic-acid-probe art is on the problem of a copy number. For 
example, the single copy (single copy) of a specific gene usually exists in one a virus or a cell. This 
one copy can generate many copies of the gene production thing like RNA or protein. For this 
reason, since the specific sequence of the nucleic acid which should be detected may also have 
produced thousands of proteinic copies, the art which carries out the probe of the protein in a 
diagnosing method was often used. 

In order to perform easily diagnosis of Legionella (Legionella) and the bacterial pathogen of a 
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certain kind like the mycoplasma (Mycoplasma) using a nucleic acid probe, The natural ribosomal 
RNA of a large number which reach 1 00,000 copies per cell has been used by the gene-probe 
(GenProbe) method. However, this strategy cannot be used for the noncellular pathogen like a 
virus. Especially in development of the AIDS virus detecting method using a nucleic acid probe, a 
copy number becomes a problem. It is because the provirus incorporated in this case may exist in 
less than one lymphocyte among 10,000 peripheral blood lymphocytes. Therefore, if the specific 
nucleic acid sequence expected to exist in a specimen can be amplified, the problem of a copy 
number is solved and probe assay can be used more easily. 

In the normal living thing specimen which contains only a small number of cell, therefore includes 
only the a small number of copy of a specific gene, in order to solve the problem of a copy number, 
it is necessary to use an amplification method. 

One amplification method is performing "sufficient growth" of a specimen, i.e., prepare conditions 
so that the useful living thing substance which exists in a specimen can reproduce automatically. 
The quantity of a nucleic acid sequence is made to increase to a detectable level by a duplicate. 
For example, in order to inspect the harmful bacteria Sallmonella of a processed food, it is 
necessary to incubate a foodstuffs specimen how many days and to make the amount of nucleic 
acid increase in food industry. In a clinical specimen, in order to make the number of pathogens 
increase, it is necessary to proliferate a specimen over a remarkable period. 
U.S. Pat. No. 4,683,195 of Cetus Corporation as of July 28, 1987 and U.S. Pat. No. 4,683,202 of 
Cetus Corporation as of July 28, 1987 are indicating the amplification method of the target- 
nucleic-acid arrangement included in a specimen, respectively. It is the method of processing the 
specimen expected that the method indicated to U.S. Pat. No. 4,683,195 contains target- 
nucleic-acid arrangement by an oligonucleotide primer, compounding a primer extension production 
thing, and making target-nucleic-acid arrangement amplifying by using this production thing as a 
mold. In the preferred embodiment, the primer extension production product is separated from the 
mold using thermal denaturation. A method given in U.S. Pat. No. 4,683,202 is an amplification 
method of target-nucleic-acid arrangement with two different complementary strands. In this 
method, a chain is processed by a primer, an extension production thing is compounded, a primer 
extension production thing is separated from a mold, and then a primer extension production thing 
is used as a mold. 

All, in an amplification method, a user needs to intervene in a manual target or a machinery target, 
and the two above-mentioned United States patents need to perform multi stage story operation. 
In the operation stage included in these patents, a user needs to heat a specimen, needs to cool, 
needs to add suitable oxygen, and, subsequently needs to repeat many stages. A temperature 
change deactivates an enzyme. Therefore, the user needs to repeat and supplement an 
amplification mixture with the aliquot of an enzyme suitable in the case of an amplification process. 
According to U.S. Pat. No. 4,683,195 and No. 4,683,202, further, in each cycle of an amplification 
method, the 2nd mold is compounded from the 1st mold, next the 2nd mold is used and the 1st 
mold is compounded. Thus, although this procedure is repeated, each cycle of the amplification 
method is based on composition of one production thing from one substrate. 
Improvement of the amplification method is needed irrespective of the amplification method 
indicated by conventional technology. An amplification method with little operation with little a 
user's intervention is preferred. It is advantageous that amplification is performed at a 
comparatively fixed room temperature so that the activity of the enzyme which participates in an 
amplification method may not be affected. It will be still more convenient if two or more production 
things are generable from one substrate for every cycle of an amplification method using one mold. 
Outline of an invention This invention requires the intervention and operation by a user for 
advantageous amplification methods fewer than the conventional amplification method. 
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Amplification is performed at a comparatively fixed room temperature. In each cycle of this method, 
the multiple copy of that production thing is produced from one substrate. The amplification 
method of this invention may be used in order to make the quantity of specific nucleic acid 
increase and for this to solve the problem of a copy number. Therefore, use of probe assay 
becomes easier. In order to raise the purity of a specific nucleic acid sequence, it is also possible 
to use the amplification method of this invention for the conventional cloning method, substituting 
for it. 

According to one mode of this invention, the amplification method of a specific nucleic acid 
sequence is used. This method includes composition of single stranded RNA, a single stranded 
DNA, and duplex deoxyribonucleic acid. Single stranded RNA is the 1st mold for the 1st primer. A 
single stranded DNA is the 2nd mold for the 2nd primer. Duplex deoxyribonucleic acid is the 3rd 
mold for multiple copy composition of the 1 st mold. It is complementary enough to the arrangement 
of a specific nucleic acid sequence in the arrangement of the 1st or 2nd primer, and the 
arrangement of the 1st or 2nd primer is fully homologous at the arrangement of a specific nucleic 
acid sequence. The end of 3' of the 1 st primer is oriented towards the end of 3' of the 2nd primer 
on a complementary strand. 

According to another mode of this invention, the amplification method of a specific nucleic acid 
sequence is used. This method includes the following stages. 

(a) Hybridize the 1 st primer to the 1 st mold. The 1 st primer has a DNA sequence complementary 
enough in the RNA sequence of the 1st mold. 

(b) Carry out a covalent bond to the 1st primer, and compound the 1st complementary DNA to the 
RNA sequence of the 1st mold. The 1st DNA sequence and the 1st primer constitute the 2nd mold. 

(c) In order to make the hybridization of the 2nd primer perform, separate the 1st mold from the 
2nd mold. 

(d) Hybridize the 2nd primer to the 2nd mold. The 2nd primer has a DNA sequence complementary 
enough in the DNA sequence of the 2nd mold. The 2nd primer has the antisense arrangement of 
the promotor for RNA polymerase, and the antisense arrangement of a transcription initiation site 
again. 

(e) Carry out a covalent bond to the 2nd primer, compound the 2nd DNA sequence complementary 
to the DNA sequence of the 2nd mold, carry out a covalent bond to the 2nd mold, and compound 
the 3rd complementary DNA sequence to the DNA sequence of the 2nd primer. The 2nd and 3rd 
DNA sequences and 2nd molds of the 2nd primer constitute the 3rd mold. 

(0 Compound the multiple copy of the RNA sequence of the 3rd mold to the 1st mold. 
It is complementary enough to a specific nucleic acid sequence in the arrangement of the 1st or 
2nd primer, and the arrangement of the 1st or 2nd primer is fully homologous at the arrangement of 
a specific nucleic acid sequence. 3' end of the 1st primer is oriented toward 3' end of the 2nd 
primer on a complementary strand. 

In the option of this invention, the 2nd primer DNA has arrangement complementary enough to the 
DNA sequence of the 2nd mold in 3' end. The 2nd primer has the antisense arrangement of the 
promotor for RNA polymerase, and the antisense arrangement of a transcription initiation site in 5' 
end. 

It is complementary to the DNA sequence of 5' end of the 2nd primer in the 3rd DNA sequence of 
this invention that carried out the covalent bond to the 2nd mold by the option further. 
Also in the option of this invention, the amplification method of a specific nucleic acid sequence is 
used. In this method, the 1st primer, the 2nd primer, ribonuclease H, RNA dependent DNA 
polymerase, DNA dependent DNA polymerase, RNA polymerase, ribonucleoside triphosphoric acid, 
and deoxyribonucleoside triphosphoric acid are mixed with a specimen. Complementary targets for 
the 1st template RNA with the 1st enough primer DNA have arrangement. The 2nd primer DNA has 
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arrangement complementary enough, a promotor's antisense arrangement, and the antisense 
arrangement of a transcription initiation site in the 2nd template DNA recognized by RNA 
polymerase as a substrate. In the arrangement of the 1st primer or the 2nd primer, it is 
complementary enough to the arrangement of a specific nucleic acid sequence, and the 
arrangement of the 1 st primer or the 2nd primer is fully homologous at the arrangement of a 
specific nucleic acid sequence. 3' end of the 1st primer is oriented toward 3' end of the 2nd primer 
on a complementary strand. 

Furthermore it is this invention, also in an option, the amplification method of a specific nucleic acid 
sequence is used. In this method, the 1st primer, the 2nd primer, the Tori myoblastoma virus 
polymerase, Escherichia coli ribonuclease H, bacteriophage T7 RNA polymerase, ribonucleoside 
triphosphoric acid, and the DEOKI crimp nucleoside triphosphate are added in a specimen. The 1st 
primer DNA has arrangement complementary enough in the 1st template RNA. The 2nd primer 
DNA includes arrangement complementary enough, a promotor's antisense arrangement, and the 
antisense arrangement of a transcription initiation site in the 2nd template DNA recognized by T7 
RNA polymerase as a substrate. It is complementary enough to the arrangement of a specific 
nucleic acid sequence in the arrangement of the 1st primer or the 2nd primer, and the arrangement 
of the 1 st primer or the 2nd primer is sufficient homologous for the arrangement of a specific 
nucleic acid sequence. 3' end of the 1st primer is oriented toward 3' end of the 2nd primer on a 
complementary strand. 

Example This invention relates to the amplification method of a specific nucleic acid sequence. 
Amplification is roughly shown in Drawing 1 including mutual composition of DNA and RNA. In this 
method, single stranded RNA is changed into a single stranded DNA, and this single stranded DNA 
is changed into the functional mold for multiple copy composition of start single stranded RNA. The 
1st primer and the 2nd primer are used with an amplification method. It is complementary enough 
to the arrangement of a specific nucleic acid sequence in the arrangement of the 1st primer or the 
2nd primer, and the arrangement of the 1st primer or the 2nd primer is fully homologous at the 
arrangement of a specific nucleic acid sequence. When a specific nucleic acid sequence is duplex 
deoxyribonucleic acid, for example in some cases, it is complementary enough to the arrangement 
of a specific nucleic acid sequence, and the both sides of the 1st primer and the 2nd primer are 
fully homologous. 

It is changed into a single stranded DNA by making RNA (the 1st mold) hybridize a RNA 
oligonucleotide primer (the 1st primer), and compounding complementary strand DNA (the 1st DNA 
sequence) from the 1st primer using RNA dependent DNA polymerase. For example, the single 
stranded DNA (the 2nd mold) obtained by using specific RNase (for example, ribonuclease H) for 
hydrolysis and the RNA-DNA hybrid of the 1st mold is separated from the 1st mold. The 2nd mold 
is changed into the gestalt in which RNA biosynthesis is possible. This conversion hybridizes the 
synthetic oligonucleotide (the 2nd primer) which has the arrangement which includes arrangement 
complementary enough at the 3' end, and includes a promotor's antisense strand and the antisense 
arrangement of a transcription initiation site toward 5' end in 3' end of the 2nd mold, It is carried 
out by compounding the 2nd DNA sequence that carried out the covalent bond to 3' end of the 2nd 
primer using the 2nd mold as a mold, and compounding the 3rd DNA sequence that carried out the 
covalent bond to 3' end of the 2nd mold using DNA dependent DNA polymerase using the 2nd 
primer as a mold. The functional derivative of the 2nd obtained mold is the 3rd mold, this is used 
and the multiple copy of RNA which is the 1st mold is compounded using specific RNA polymerase 
to the promotor and transcription initiation site which are specified by the 2nd primer. By repeating 
a cycle, each of the 1st mold compounded newly may be further changed into the copy of the 2nd 
mold and the 3rd mold. A repetition of a cycle makes a user's intervention or operation 
unnecessary. 
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An amplification method is started by adding the suitable mold nucleic acid for an enzyme suitable 
under a suitable reaction condition, a primer, and cofactor. This mold nucleic acid is a gestalt in 
which homogeneous and continuous amplification is possible. 
It functions as an intermediate in the cycle shown in Drawing 1 . 

In an amplification method, consumption of the net (net) of a precursor (a primer, ribonucleoside 
triphosphoric acid, and deoxyribonucleoside triphosphoric acid) and accumulation of the net of a 
production thing (RNA and DNA) arise. The synthetic process of RNA and DNA advances 
un-intratemporally until the nucleic acid of enough levels for detection is compounded. An 
amplification process may be pursued by composition of the sign production thing from for 
example, a sign precursor. 

Amplification may add or substitute the process roughly shown in Drawing 1 , and may also include 
another process. It may generate in the low speed which can permit a certain kind of reverse 
production nature (counter productive) enzyme reaction. One of the un-producing nature side 
reactions expected is composition of RNA under the nonexistence of mold nucleic acid, and/or 
DNA. What is necessary is just to judge the existence of the specific sequence detected only 
between two priming parts of a specific nucleic acid sequence, in order to discriminate this RNA 
and/or a DNA product from a request production thing. 

The 1 st primer is oligodeoxyribonucleotide to which a complementary target fully has arrangement 
in 3' end of the 1st mold at the 3' end. The arrangement of 3' end of the 1st primer has sufficient 
specific length and base composition to compound the 1st DNA sequence specifically efficiently 
under given ionic strength conditions and temperature conditions. In the 1st cycle, to the field 
inside 3' end of the 1st mold, it is complementary enough and the 1st primer is obtained. Probably, 
in a subsequent cycle, it will be complementary to 3' end of the 1st mold in 5' end of the 1st 
primer. It is thought that a part or all of the 1st primer may comprise nucleotides or nucleotide 
analogs other than natural deoxyribonucleotide. 5' end of the 1st primer may include the 
arrangement which is not complementary in the 1st mold in the 1st cycle, being complementary to 
fixable nucleic acid in a non-complementary sequence — or detection — the useful nonnuclear 
acid component and combination like an easy reporter may be possible. Or the non-complementary 
sequence may include a promotor's antisense arrangement and the antisense arrangement of the 
transcription initiation site which can be used for RNA biosynthesis. This RNA may be used for the 
1st mold as an intermediate by complementary and another amplification cycles. 
The 2nd primer is oligodeoxyribonucleotide to which a complementary target fully includes 
arrangement in 3' end at the 3' end of the 2nd mold, the 2nd primer compounds the 2nd and 3rd 
DNA sequences specifically efficiently under given ionic strength conditions and temperature 
conditions — making — it has sufficient specific length and base composition. The 2nd primer 
includes a functional promotor's antisense arrangement, and the antisense arrangement of a 
transcription initiation site. This arrangement includes sufficient information for making it carry out 
with specific efficient combination of RNA polymerase, and the transcription initiation in a desired 
region, when used as a mold for composition of the 3rd DNA sequence. A promoter sequence may 
originate in a functional promotor's antisense strand. A transcription initiation site may originate in 
5' terminal sequence of a natural RNA transcript. In a suitable embodiment, 5' terminal sequence of 
the 2nd primer is AATTCTAATACGACTCACTATAGGGAG. This arrangement includes the 
antisense arrangement of the promotor for T7 RNA polymerase, and the antisense arrangement of 
a transcription initiation site. Or the another transcription initiation site and promotor for phage 
RNA polymerase may be used. The arrangement which is not related to a promoter function may be 
included between the arrangement of 3' end and the transcription initiation site which it is 
contained at the 5' end of the 2nd primer, or are hybridized to the 2nd mold. A part or all of the 2nd 
primer may comprise nucleotides or nucleotide analogs other than natural deoxyribonucleotide. 
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All the enzymes used by this invention need to make some practical use standards satisfy. Each of 
an enzyme or enzyme preparation things, In exonuclease or endonuclease specific to a certain kind 
of DNA polymerase and a single chain, or a double chain. Don't have harmful DNase ("DNase") 
activity like the exonuclease activity of 5'- often seen or 3'-. Each of an enzyme or enzyme 
preparation things must not have the harmful RNase ("RNase") activity except for addition of the 
specific and suitable ribonuclease activity (for example, ribonuclease H) for the hybrid of RNA and 
DNA. Each enzyme must be activity at a grade suitable under the general reaction condition used 
in a non-enzyme process which hybridizes an oligo KUREOCHIDO primer to other enzyme 
processes and RNA, or DNA molds. 

What kind of enzyme which can start in vitro composition of RNA specifically by the predetermined 
start site which could combine with the specific DNA sequence by which a designation is carried 
out to a promotor, and approached the promotor extremely may be sufficient as the DNA 
dependent RNA polymerase used by this invention. A promotor and a start site form a part of 2nd 
primer. RNA polymerase needs to be able to compound some RNA copies per functional copy of a 
mold to within a time [ suitable ]. Bacteriophage T7 RNA polymerase is used in a suitable 
embodiment. Use of another bacteriophage RNA polymerase, for example, phage T3, phage phi II, 
and Salmonella phage sp6 or Pseudomonas phage gh-1 is also possible. In another embodiment, a 
prokaryotic cell or eukaryotic cell DNA dependent RNA polymerase may be used. To use another 
RNA polymerase, it is necessary to change arrangement and start arrangement for the promotor of 
the 2nd primer suitably according to the mold singularity of specific RNA polymerase. 
What kind of enzyme which can compound DNA from an oligo DEOKISHIBO nucleotide primer and 
a RNA mold may be sufficient as the RNA dependency DNA dependent DNA polymerase used by 
this invention. This enzyme may include DNA-dependent-DNA-polymerase activity and RNase H 
activity further. In a suitable embodiment the Tori myoblast virus polymerase ("AMV reverse 
transcriptase") is used. RNA dependent DNA polymerase may originate in another retrovirus, for 
example, the Moroni (Maloney) murine leukemia virus. Or another eukaryotic cell RNA dependent 
DNA polymerase may be used. 

What kind of enzyme which can compound DNA from an oligodeoxyribonucleotide primer and a 
DNA mold may be sufficient as the DNA polymerase used by this invention. This enzyme must not 
have the 5'- or 3-exonuclease activity relevant to many kinds of DNA polymerase. Although AMV 
reverse transcriptase is used in the suitable embodiment, the exonuclease activity of 5'- or 3'- can 
also use the DNA dependent DNA polymerase which originally lacked. The examples of such 
polymerase are some eukaryotic cell DNA polymerase alpha or beta, for example, DNA polymerase, 
and DNA polymerase isolated from the mammals organization like calf ***+. If common, unsuitable 
DNA polymerase will also become useful if unnecessary exonuclease activity is removed by 
performing the denaturation of a DNA polymerase gene, and the manifestation of the denaturation 
polymerase in the inside of a suitable host cell one by one, or embellishing DNA polymerase protein 
chemically again. It is, even if it may be prepared from the Klenow (Klenow) fragmentation of the 
Escherichia coli polymerase I or is prepared from bacteriophage T7 DNA polymerase, and 
denaturalized type DNA polymerase is **. In a suitable embodiment, since the both sides of 
RNA-dependent-DNA-polymerase activity and DNA-dependent-DNA-polymerase activity are 
given with the same enzyme, It will be understood that the denaturalized type DNA-dependent- 
DNA-polymerase activity like the above is added as a supplement of the activity resulting from 
RNA dependent DNA polymerase. 

What kind of enzyme which can hydrolyze RNA annealed by complementary DNA may be sufficient 
as RNase H which may be used by this invention. This enzyme must not hydrolyze RNA or any 
DNAs of a single chain or a double chain, either. Escherichia coli RNase H is used in a suitable 
embodiment. Use of another RNase H enzyme, for example, calf thymus RNase H, is also possible. 
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Since RNase H is the intrinsic activity of AMV reverse transcriptase, in the suitable embodiment 
RNase H of AMV reverse transcriptase is added to Escherichia coli RNase H. What kind of another 
enzyme which may separate the 2nd mold from the 1st mold may be used. 
Said enzyme and a primer are mixed together with the reaction vessel into which buffer solution 
and cofactor required for the both sides of DNA synthesis and RNA biosynthesis were put. The 
suitable ion conditions and reaction temperature for making DNA and a DNA mold hybridize a 
primer specifically so that it may be publicly known to a person skilled in the art are given. The 
reaction mixture must not contain the substance which blocks an amplification method, for 
example, the substance which check the activity of an enzyme substantially or block hybridization 
with a primer and a mold or into which a nucleic acid intermediate and a production thing are made 
to disassemble in un-producing. 

Some detection procedures considered to be useful for application of an amplification method are 
explained. It will be understood that the detection means of the nucleic acid compounded with this 
amplification method is not limited to the procedure of memory and that use of another detecting 
method is possible. 

In one embodiment of a detection procedure, a labeled precursor can be added to a reaction 
mixture. Amplification is detected by the quantitative analysis or qualitative analysis of a sign 
production thing separable [ into a person skilled in the art ] from a sign precursor using a publicly 
known method. 

The ribonucleoside triphosphoric acid which detects RNA biosynthesis may be sufficient as a sign 
precursor, and the guanine deoxyriboside triphosphoric acid or the oligonucleotide primer which 
detects DNA synthesis may be sufficient as it. A radioactive isotope may be sufficient as the type 
of a sign, the hapten which can be combined with the useful chemical group like biotin, a 
chromophoric group, a fluorescence chromophoric group, or an antibody may be sufficient as it, or 
protein or an enzyme may be sufficient as it. A sign production thing may be separated from a sign 
precursor based on solubility, an electric charge, or size. It may hybridize to the nucleic acid which 
can fix the sign DNA or RNA including complementary arrangement. 

In another embodiment, it is combined with immobilization support, and the production thing of an 
amplification method is hybridized by the nucleic acid probe including complementary arrangement, 
and may be separated from the non-hybridizing nucleic acid probe which remains in a solution 
further. The production thing slack DNA or RNA may be coupled directly with a solid support by a 
stable interaction like **** electrostatic or a share interaction. A production thing may also contain 
a chemical group of a certain kind like the biotin which may be incorporated into the production 
thing by an amplification method at the time combined with fixed protein (for example, avidin or a 
SUTOREPUTO horse mackerel bottle). A production thing may be hybridized by the nucleic acid 
which can be fixed including complementary arrangement. A nucleic acid probe includes the 
complementary arrangement which forms the production thing of an amplification method, and an 
interaction stable enough, in order to make it join together continuously under the conditions which 
occur combination under a hybridization condition and are used for removal of a non-hybridizing 
nucleic acid probe. In a suitable embodiment, complementary arrangement originates in the 
arrangement part of the specific nucleic acid sequence which exists between the 1st primer 
arrangement and the 2nd primer arrangement. A single stranded DNA or RNA may be sufficient as 
a nucleic acid probe, the duplex deoxyribonucleic acid or RNA made to a single chain may be 
sufficient as it or the oligonucleotide which may comprise deoxyribonucleotide and/or 
ribonucleotide may be sufficient as it. The nucleic acid probe may contain the chemical group 
which can carry out a covalent bond to a DNA product or a RNA product under a suitable 
condition. The sign of the nucleic acid probe may be carried out by the hapten which can be 
combined with a radioactive isotope, the useful chemical group like biotin, a chromophoric group, a 
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fluorescence chromophoric group, or an antibody. The nucleic acid probe can form a complex with 
the enzyme like protein or phosphatase, and peroxidase further. The nucleic acid probe may include 
the arrangement of a certain kind which can carry out in vitro reproduction of the probe further. 
It is possible to analyze the production thing of this amplification method with the typical nucleic 
acid disposal method which progressed by molecular-cloning art. In one method, a synthetic DNA 
is decomposed by restriction endonuclease, it dissociates with an electrophoresis method, and 
composition of a specific DNA sequence can be detected by detecting by a publicly known method 
in this industry. In an option, the DNA synthesis which used RNA dependent DNA polymerase, the 
1 st primer, and dideoxynucleoside triphosphate can determine the arrangement of amplification 
RNA (1988, such as Stoflet). In an option, the arrangement of the 3rd mold amplified by the RNA 
biosynthesis using the DNA dependent RNA polymerase and 3'-deoxyribonucleoside triphosphoric 
acid which were used with this amplification method can be determined (Axelrod & Kramer, 1985). 
Probably, in the option, amplification RNA encodes the polypeptide by which in vitro translation may 
be made, in The polypeptide production thing by which vitro translation was made may be analyzed 
using an antibody. 

or [ that it is expected that a specific nucleic acid sequence is compounded ] — or the specimen 
in which it has become clear that it contains is added to a reaction mixture with the gestalt of the 
mold nucleic acid in which homogeneous continuation amplification is possible. What kind of 
intermediate in the cycle of Drawing 1 may be sufficient as this reaction mixture? The single 
stranded RNA which fully includes the arrangement of homologous at the 5' end with the 
arrangement which exists in 3' end of the 2nd primer, and includes arrangement complementary 
enough in the 1st primer may be sufficient as especially mold nucleic acid. The mold nucleic acid of 
this gestalt will function as the 1st mold in this amplification method. Or the single stranded DNA 
which includes arrangement mutual enough in the arrangement which includes 3' end and the 
arrangement complementary enough of the 2nd primer at the 3' end at least, and exists in 3' end of 
the 1st primer may be sufficient as medium size nucleic acid. The mold nucleic acid of this gestalt 
will function as the 2nd mold in this amplification method. Or the duplex deoxyribonucleic acid in 
which one chain includes the 1st primer and arrangement complementary enough at the 5' end 
including the full arrangement of the 2nd primer may be sufficient as mold nucleic acid. Duplex 
deoxyribonucleic acid functions as the 3rd mold in this amplification method. 
Some examples of the mold nucleic acid formation procedure in which it seems that it is useful for 
application of an amplification method although preparation of mold nucleic acid does not constitute 
a part of this amplification method are explained below. However, it will be understood that an 
option can also be used without limiting a mold nucleic acid formation procedure to various 
procedures of a statement. 

In one example of a mold nucleic acid formation procedure, the mold nucleic acid which may 
function as the 1 st mold is natural origin RNA, or may be the RNA fragmentation which may be 
generated from a larger RNA molecule using a publicly known site-specific hydrolysis method 
(1987, such as Shibahara) in this industry. 

In another example, the mold nucleic acid which may function as the 2nd mold may be prepared 
from the duplex deoxyribonucleic acid which has a part which may be digested by direct relation 
(flanking) and restriction endonuclease in arrangement complementary enough in 3' end of the 2nd 
primer. 

In another example, the mold nucleic acid which may function as the 2nd mold is prepared from the 
single stranded DNA or RNA which the oligonucleotide which can prevent DNA synthesis was made 
to hybridize.This element oligo NUKURECHIODO may also contain the chemical group which can 
carry out a covalent bond to a mold under a suitable condition. If DNA is compounded from this 
prevented mold using the 1st primer, a synthetic DNA with the same 3' end as the 2nd mold will be 
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obtained. When a start mold is RNA, the DNA-RNA hybrid obtained may be directly used as mold 
nucleic acid. When a start mold is DNA, the copy of the 2nd obtained mold may be separated from 
a start mold by a chemical or thermal modification method. 

In another example, the mold nucleic acid which functions as the 3rd mold is prepared from the 
single stranded DNA or RNA by which DNA synthesis was carried out from DNA or the RNA mold 
using the 2nd primer. The obtained synthetic DNA is separated from a start mold using a chemical 
or thermal modification method. Chemical or a RNA mold is hydrolyzed using enzymatic means. A 
complementary target fully includes arrangement in the 1st primer with the arrangement of the 2nd 
primer in which the obtained single stranded DNA carried out the covalent bond to 5' end. This 
single stranded DNA can be changed into duplex deoxyribonucleic acid with a transfer function by 
hybridizing the 1 st primer to a single stranded DNA, carrying out a covalent bond to the 1st primer 
further, and compounding a complementary DNA sequence to a single stranded DNA. 
chemical in the example according to pan — a single stranded DNA or a RNA mold can be obtained 
from duplex deoxyribonucleic acid, double stranded RNA, or a DNA-RNA hybrid using enzymatic 
means thermally or arbitrarily. Next, the mold nucleic acid which functions as the 1st, 2nd, or 3rd 
mold from the obtained single stranded DNA or RNA is generated using either of the above- 
mentioned mold nucleic acid formation procedures. It is also possible to prepare mold nucleic acid, 
using simultaneously another procedure in which the chain (complementary) of another side of the 
procedure in which one chain of the 1st primer and nucleic acid involves, the 2nd primer, and 
nucleic acid involves. 

The oligonucleotide was compounded using material and a method material Applied 
Biosystems380A DNA synthesizer. The column, HOSUFORAMIJITTO (phosphoramidites), and the 
reagent which were used for oligonucleotide synthesis came to hand from Applied Biosystems and 
Inc. via Tech-nical Marketing Associates. The oligonucleotide was refined using polyacrylamide- 
gel-electrophoresis **** DEAE cellulose ROMATOGURAFI one by one. Radioactive isotope 
[alpha~32P] UTP (800 Ci/mmol) came to hand from Amersham. The enzyme which separates and 
combines DNA was used as the directions for use of the manufacturer who purchased from New 
England Biolabs. The preparation things containing the large fragmentation of DNA polymerase 1 
(Klenow) were also purchased from New England Biolabs. RNasin and T7 RNA polymerase were 
purchased from Promege Biotes via Bio/Can Scientific Inc. Reverse transcriptase and RNase H 
came to hand from Pharmacia. Proteinase K came to hand from Boehringer Mannheim Canada. It 
used 101 shares (ATCC33694) of Escherichia coli HB for all the transformations. Plasmid pUC19 
(1 983, such as Norrander) was purchased from Bethesde ResearchLaboratorie s. 
Isolation and sequencing of DNA The Escherichia coli transformation medium was proliferated by 
YT culture medium (Miller, 1972) containing 50 microg/ml ampicillin. Plasmid DNA was refined by 
the high-speed boiling method (Holmes & Quigley, 1981). The DNA fragment and vector which were 
used for all the construction were separated by low melting point agarose electrophoresis, and 
phenol extraction and ethanol precipitate refined from dissolution agarose (1982, such as 
Mania-tis). Plasmid DNA sequencing was carried out using the correcting method (1985, such as 
Hattori) of a dideoxy procedure (1977, such as Sanger). The -20 universal primer (New England 
Biolabs) was used for the reaction start. 

TCA precipitate It controlled in EDTA of 10mM of aliquot (5micro**) 20micro+* of an amplification 
reaction, and it maintained to Hikami until collection of all the specimens of every fixed time 
finished. Next, the controlled specimen was applied to the glass filter disk, and it dipped promptly 
into ice-cooling 5% trichloroacetic acid (TCA)-1% of sodium pyrophosphate, and sometimes agitated 
for 10 minutes. Next, it washed twice [ every / a for / 5 minutes ] by 5% of ice-cooling TCA, 
washed twice [ further ] by ethanol 95%, and hardened by drying by freezing. Radioactivity was 
measured with the liquid scintillation counter. 
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a polyacrylamide-gel-electrophoresis specimen (1-6micro**) — the formamide color (a 90% 
deionization formamide.) of 4-5micro** It mixed with TrisHCI (pH 8.0) of 10mM, EDTA of 1mM, 
K1SHIRENSHI anol, and a bromophenol blue, and applied to the 7% denaturation polyacrylamide gel 
of the 12-cm length before voltage impressing (pre-run). 350 volts was impressed to gel until the 
bromophenol-blue color reached the pars basilaris ossis occipitalis. Gel was fixed and it dried, 
before applying at autoradiography in some cases, immobilization — 1 0% methanol 7% — it carried 
out by washing for 15 minutes in acetic acid. The profile of the RNA product separated by this 
method was visualized at the room temperature with autoradiography. 

The design of the oligonucleotide for example 1gag test systems, and a synthetic EcoR I part, 
Synthetic DNA arrangement was designed include T7 phage promotor, arrangement required for the 
transcription initiation by T7 RNA polymerase, and the hybridization field (hybridization field 1) of 
19bp (theA [ 2 ] figure). The antisense oligonucleotide chain (T7H1.GAC) of 47b which participates 
in cloning of these components functions also as the 1st primer. The hybridization field 2 has 
separated 53bp from the hybridization field 1 , and is length 20bp. The primer formed to this field 
(H2.GAC) is duplication of the sense oligonucleotide chain of 20b, and is not used for cloning. 
Arrangement including the whole hybridization field is a segment of 92bp of the gag portion of the 
HTLV-IH genome which is a causative agent of an acquired immunodeficiency syndrome. There is a 
reason for having chosen this specific gene segment in that it was expected that a primer 
hybridized effectively and an interval being comparatively short between two hybridization fields. In 
order to make cloning easy, the Xba I part has been arranged at the end of arrangement, gag test 
arrangement includes again the Sah 1 part and Pst I part which make screening of recombinant 
easy. 

A total of four oligonucleotides were used in crowing of this fragmentation. N1.GAG used for 
construction of gag test arrangement and gag2 test arrangement completes an antisense strand, 
and is used only in a cloning process. T74.PRO is T7 promotor's sense strand ingredient However, 
N2.GAG was used for construction of both examination fragmentation, and was used as two steps 
of intermediates (the 2nd mold) of amplification cycles. The gag examination fragmentation by 
which cloning was carried out thoroughly can constitute the intermediate (the 3rd mold) of 
amplification cycles. If cloning is carried out in a suitable vector, gag examination DNA will be 
transferred by T7 RNA polymerase, and will produce the RNA fragmentation (the 1st mold) useful 
as an amplification intermediate which participates in three stages. Furthermore, T7H1.GAG and 
H2.GAG function also as a primer of a test system. 

Although gag2 examination synthetic DNA fragmentation (theB [ 2 ] figure) does not contain T7 
promotor, it is the same as that of gag test arrangement, therefore the both sides of N1.GAG and 
2.GAG participated in the construction. [ of the remaining portion of arrangement ] The designation 
of the oligonucleotide required for completion of an antisense strand is carried out to H1.GAG. 
Once cloning is carried out, gag2 examination fragmentation can be used as a mold which examines 
amplification, using a DNA restriction fragment as mold nucleic acid. 

Construction of an example 2gag examination plasmid Tris of 70mM. Oligonucleotide T74.PRO and 
N1 .GAG (every 2microg) were independently phosphorylated for 30 minutes at 37 ** in the 
20micro** reactant containing HCI (pH 7.6), MgCI 2 of 10mM, DTT of 5mM, ATP of 0.5mM, and T4 
polynucleotide kinase of five units. T74.PRO and N1.GAG (every 10micro*+) which were 
phosphorylated were mixed with non-phosphorylating T7H1.GAG of Imicroeach g and N2.GAG, and 
NaCI of Tris HCKpH 7.8)-500mM of 1 0OmM of 3micro**, and it was made last capacity [ for gag 
examination assemblies / of 29micro ] **. The gag2 examination mixture contained phosphorylation 
N1.GAG of 10micro**, non-phosphorylating H1.GAG of Imicroeach g and N2.GAG, and NaCI of 
TrisHCKpH 7.8)~500mM of 100mM of 1.8micro** in last capacity [ of l8micro ] **. The 
oligonucleotide mixture was made to hybridize independently by maintaining for 10 minutes at 90 
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**, and cooling radiationally to a room temperature slowly in 10 to 16 hours. In order to combine 
the hybridized oligonucleotide, the reactant of 60micro** containing Tris HCI (pH 7.8) of 50mM, 
MgCI 2 of 10mM, DTT of 20mM, ATP of 1mM, and 50 microg/ml BSA was used. T4 DNA ligase of 
400 units was added to the gag examination reactant, and it incubated at 15 ** for 2 hours. The 
gag2 examination reactant incubated to T4 DNA ligase of 200 units, and ** for 14 to 16 hours. 
The synthetic DNA segment which isolated with plasmid pUC19 straight-line-ized, and was refined 
was mixed by cutting by the restriction enzyme part inside a polylinker field, gag test arrangement 
was combined with the EcoR I-Xba 1 fragmentation of pUC19 using T4 DNA ligase. gag2 test 
arrangement was combined with Sma I-Xba I fragmentation, transforming Escherichia coli into the 
transformant obtained after these reactions using the plasmid DNA of the origin, and screening by 
restriction analysis — sequence analysis — the last plasmid (pGAG.TEST and pGAGL2.TEST) — 
the right — things were determined. 

In order to amplify RNA transferred from the influence gag examination oligonucleotide of the 
primer concentration to example 3RNA amplification. The used reaction mixture (25micro*+) Tris of 
50mM. HCI. (pH 8.45), MgCNI 2 of 6mM, KCl of 40mM, dithiothreitol of 10mM, and NTP (ATP.) of 
0.5mM CPT, GTP, UTP, dNTP (dATP, dCTP, dGTP, dTTP) of 1mM, RNasin of 20 units, T7 RNA 
polymerase often units, the reverse transcriptase often units of T7 RNA poly MERAZETO [ ten 
units of], and RNase of 0.4 unit H and 1 0-microcurie [alpha-32P] UTP were contained. Two 
reactants contained N2.GAG of 0.5ng (0.015pmoles), and, on the other hand, other two reactants 
did not contain the mold. Each of primer T7H1.GAG and H2.GAG was added to the mold reactant of 
N2.GAG content or not containing, by last concentration 3.4microM or 0.3microM. The reactant was 
incubated at 42 ** for 2 hours. The RNA total composite quantity was monitored by measuring the 
incorporation of TCA insoluble cpm every 30 minutes. The influence of primer concentration on 
mold dependency RNA biosynthesis is shown in Table I. PAGE and autoradiography analyzed the 
aliquot of each reaction containing equivalent weight of synthetic RNA ( Drawing 3 , the same 
number lanes 1-4 as a reaction). 

_t I 

mm 

U.& #^7^-ag(^ll) (ng) £j£RNA( tig) 

1 3.4 0.5 2.8 

2 3.4 - 2.1 

3 0.34 0.5 1.8 

4 0.34 - 0.7 



Although the reaction 1 showed the isotope incorporation of the peak, the reaction 2 which is a 
contrast mold also showed the high rate of incorporation (73% of the reactions 1), and showed the 
extremely similar electrophoresis profile. Therefore, even if a mold does not exist at all in the 
amplification under high concentration primer existence, the RNA transcript of size equal to the 
expected size is produced. The result obtained using the specimen of 1/10 of primer concentration 
showed the remarkable difference. Although the quantity of RNA produced at the reaction 3 was 
2.6 times the reaction 4, in the reaction 3, transfer objects were detected [ no ] in the single band 
of the expected size in and the fragmentation which exceeds 60-70b in the reaction 4 was 
detected. Therefore, primer concentration plays a role important for the accuracy and efficiency of 
RNA amplification. 

In order that production by a multiplier system might show the size of the fragmentation expected, 
the contrast RNA transcript was prepared by transfer from an examination plasmid (lane 0 of 
Drawing 3 ). pGAG.TEST was cut and straight-line-ized by Xba I, by proteinase K, phenol extraction 
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was processed and (1982, such as Maniatis) carried out, and ethanol precipitate was carried out. 
Next, T7 RNA polymerase was used as a manufacturer's directions for use, and the fragmentation 
from which 0.5microg was obtained was transferred in the reaction mixture of 25micro** containing 
10microgCi[alpha-32P] UTP. 

The standard reaction mixture of 50micro** used in order to amplify RNA transferred from the 
influence gag examination oligonucleotide of the mold concentration to example 4RNA amplification, 
T7H1.GAG of 0.34microM. H2.GAG of 0.34microM, and Tris of SOmicroM. HCI (pH 8.45), MgCI 2 of 
6mM, KCI of 40mM, DTT of 10mM, NTP of 0.5mM, dNTP of ImM, RNasin of 40 units, the T7 RAN 
polymerase of 20 units, the reverse transcriptase of 20 units, and RNase of 0.8 unit, H and 1 0-20- 
microcurie[a!pha-32P] UTP are contained, the mold (N2.GAG) of various quantity of the range of 
Ing to Ifg is contained, and one reaction does not contain a mold. The reaction was incubated at 
42 ** for 3 hours, and the RNA total composite quantity monitor was carried out by measuring the 
incorporation of TCA insoluble cpm every 30 minutes from the start of an incubation. As shown in 
Table II, there are more RNA total composite quantities in all the ******-ed of a mold than 
contrast not containing a mold. The RNA total composite quantity decreases with the fall of mold 
concentration. ****** is not quantitive. Generally the amplification of RNA per start mold is so 
large that mold concentration is low. when RNA of 0.8microg is compounded from the N2.GAG mold 
of 1fg, it means that one times the amplification of 8x10 8 was obtained The 1 02— b N2.GAG 
oligonucleotide of 1fg shows an abbreviation 2x10 4 molecule. 

RNA-amplification-reactions mold composition RNA (mug) amplification magnification 1 3 hours 
after table IIN2.GAG Ing 3.5 3.5x1 0 3 2 100pg 4.4 4.4x1 0 4 3 1 0pg4.1 4.1x10 5 4. Ipg 3.0 3.0x1 0 6 5 
100fg 2.7 2.7x1 0 7 6 10fg 1.9 1.9x10 8 7 Ifg 0.78 7.8x1 0 8 8 - 0.046 RNA compounded 3 hours after - 
reaction. It analyzed by PAGE at given mold concentration ( Drawing 4 , the lanes 1-8 of the same 
number as a reaction). The main band which shows RNA of the abbreviation 100b existed in all the 
reactions except mold the reaction of mold 1fg content and not containing. Although the production 
thing of 100b was not included so much at the reaction containing the mold of 1fg in 3 hours, the 
RNA total composite quantity showed the difference and more nearly qualitative than mold a 
non-containing reaction. 

Hybridization analysis of an example 5RNA product The amplification reaction which deletes only 
radioactive label UTP of the procedure of Example 4, and contains the N2.GAG mold of various 
quantity of the range of Ipg - 0.1 fg was performed. The reaction was incubated at 42 ** for 3 
hours. The aliquot was extracted from each reaction every 30 minutes, and it applied to nylon 
membrane (Amersham). The nucleic acid contained in these reaction aliquots was fixed by UV 
irradiation. The formamide, 5xSSC, and the 5xDenhardt solution (Mania-tis etc. 1 982;Southern etc.) 
of 50% of last concentration v/v Comprise 1 975 and a film is pre hybridized at 50 ** for 1 hour in 
the pre hybridization buffer solution of a quantity equal to 5 ml per 100-cm 2 , Furthermore, it 
hybridized using the hybridization solution of the radioactive label probe of specific activity 10 
6 cpm/ml. Hybridization was performed at 50 ** for 16 hours in 50% of a formamide, 5xSSC, and a 
SxDenhardt solution (1975, such as 1982;Southern(s), such as Maniatis). The radioactive label 
probe was synthetic oligo NUKURECHIOD05'GATCTGGGATAGAGTACATCCA3' which carried out 
the sign of the 5' end using T4 polynucleotide kinase and ATP (alpha-32P). Next, the film was 
continuously washed at least 2 and 3 times or more at 50 ** using the penetrant remover which 
comprises 2xSSC, 0.1%v/v SDS, and 0.2xSSC and 0.1%v/v SDS (1979, such as 1982;Szostak(s), 
such as 1975;Maniasis(es), such as Southern). 

Drawing 5 is performed by the amplification reaction containing the N2.GAG mold of various 
quantity extracted by different incubation time, or shows the result of hybridization analysis. 
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Each of the sequence of the length of Drawing 5 shows the time of differing (1 two in 30 minutes 
for 60 minutes.). As for 3, 5 shows [ for 90 minutes ] the addition of a horizontal line which is the 
versatility of an N2.GAG mold respectively 4 for 180 minutes for 150 minutes for 120 minutes, as 
for 6 (as for Ifg and 5, in 10fg and 4, 0.1 fg and 6 are [ 1 / 1pg and 2 / 100fg and 3 ] mold 
un-adding). Although amplification of the nucleic acid hybridized to the sign probe in the lines 1-3 
(1pg - 10fg) was observed, in the lines 4 and 5 (1fg and 0.1 fg), it was not more prosperous than the 
hybridization line 6 (mold un-containing) to specific nucleic acid. It is presumed that nonspecific 
combination of the appearance of the sign probe of the line 6 is connected with DNA or RNA 
biosynthesis. This is because a hybridization signal increases temporally. 
Use of the DNA restriction fragment as example 6 mold Cut plasmid pGAG2.TEST by Msp I, 
processed by proteinase K, phenol extraction and ethanol precipitate refined, and it was made to 
boil for 5 minutes, and denaturalized. It analyzed by performing an amplification reaction in the 
same procedure as Example 4 except using as a mold pGAG2.TEST which carried out Msp 1 
decomposition instead of the N2.GAG oligonucleotide. The addition of the plasmid to each reaction 
is the range of 55ng - 5.5pg, and a mold was not added for one reaction. In order to simulate 
additional DNA which should exist in a actual specimen, another reaction containing calf thymus 
DNA of Ing which cut similarly, refined and denaturalized was also prepared. RNA biosynthesis was 
measured by TCA precipitate and PAGE analysis after a 3-hour incubation at 42 **. As shown in 
Table III, there were more RNA total composite quantities by all the examination concentration of a 
mold than mold non-containing contrast. Based on RNA biosynthesis being equivalent to 1.8% of 
the total plasmid DNA, amplification was calculated from the actual mold. 
The RNA total composite quantity (amplification) from a specific initial mold concentration level 
showed the value with an always low restriction fragment (Table III) as compared with the synthetic 
oligonucleotide mold (Table II). This reason will be for competition with the complementary strand 
of a restriction fragment to arise under a service condition. 
1 I 
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RNA compounded after a 3-hour reaction was analyzed by PAGE ( Drawing 6 , the lanes 1-6, 11, 
and 12 of the same number as a reaction). Although the main band which shows RNA of the 
abbreviation 100b existed in the reactions (lane) 1-6, this band did not exist in mold a 
non-containing reaction (lanes 1 1 and 1 2). RNA of the lane 0 is standard RNA prepared in the 
procedure of Example 3. There was no apparent qualitative difference between synthetic RNA 
(lanes 2, 4, and 6) or non-adding composition RNA (lanes 1, 3, and 5) which added Msp 
l-decomposition calf thymus DNA of Imicrog. 

Use of the RNA fragmentation as example 7 mold Plasmid pGAG.TEST was cut by Xba I, it 
processed by proteinase K, and phenol extraction and ethanol precipitate refined. RNA of 
arrangement complementary to N2.GAG was transferred from the pGAG.TEST plasmid straight- 
line-ized using T7 RNA polymerase. Obtained RNA was decomposed by DNase (Pro Mega BioTec), 
and phenol extraction and ethanol precipitate refined. According to the procedure of Example 5, 
refining RNA was used as a mold of an amplification reaction. For each reaction, RNA of various 
quantity of the range of 55ng - 5.5pg was added, and a mold was not added for one reaction again. 
According to the procedure of Example 5, composition of specific RNA was judged by the 
hybridization to a sign oligonucleotide probe after a 3-hour incubation at 42 **. 
Amplification of the use local array of the ribosomal RNA as example 8 mold Two primers were 
used in order to amplify an RNA sequence complementary in a part of Escherichia coli 16S 
ribosomal RNA (rRNA). One primer T7H18IB3.PR2 

(AATTCTAATACGACTCACTATAGGGAGTATTACCGCGGCTGCTG) includes complementary 
arrangement in T7 promotor's antisense strand, start site, and 16S rRNA. It is complementary in 
primer RIBB.PR (AATACCTTTGCTCATTGACG) of another side to DNA compounded as a mold as 
a primer using 1 6S rRNA using T7H1 RIB3.PR2. It is complementary to the RNA product of an 
amplification reaction in 3rd synthetic oligonucleotide RIB5.PR (AGAAGCACCGGCTAAC) that can 
be used for detection of amplification. It is complementary to a start rRNA mold in this RNA 
product. 

A reaction mixture (25micro*+), Tris of 50mM. HCI (pH 8.45), MgCI 2 of 6mM, KCI of 40mM, DTT of 
1 0mM, 0.5-m NTP, dNTP of 1 mM, RNasin of 20 units, T7 RNA polymerase of ten units, the AMV 
reverse transcriptase often units, and RNase of 0.4 unit. H, T7H1 RIB3.PR2 of 0.34microM, and 
RIB8.PR of Q.34microM are contained. 

Escherichia coli rRNA of various quantity of the range of 50ng - 50fg is added to a reactant. rRNA 
is not added for one reaction. A reactant is incubated at 42 ** for 3 hours, and an aliquot is 
extracted in 30 minutes of an incubation start, 60 minutes, 120 minutes, and 180 minutes. The 
reaction of an aliquot is controlled, and it fixes to nylon membrane, and hybridizes to the RIB5.PR 
probe which carried out the sign of the 5' end by 32 P in the procedure of Example 5. 
Amplification of the use 5' terminal sequence of the ribosomal RNA as example 9 mold The RNA 
sequence of homologous is amplified to a part of Escherichia coli 16S rRNA using two primers. It is 
complementary to 16S rRNA in one primer RIB12.PR (TTACTCACCCGTCCGCC). Primer 
T7H1 RIB5.PR (AATTCTAATACGACTCACTATATAGGGAGAAATTGAAGAGTTTGATCAT) of 
another side. It is complementary to 3' end of DNA compounded as a mold using 16S rRNA using a 
primer and RIB12.PR. It is complementary to the both sides of an amplification RNA product and a 
start rRNA mold in 3rd synthetic oligonucleotide RIB11.PR 

(GTTCGACTTGCATGTGTTAGGCCTGCCGCCAGCGTTCAATCTGAGCC) that can be used for 
detection of amplification, (to substitute of T7H1 RIB3.PR2 and RIB8.PR) T7H1RIB5.PR and 
RIB12.PR are used as a primer, (to substitute of RIB5.PR) The amplification reaction of rRNA and 
detection of synthetic RNA are performed like Example 8 except using RIB1 1.PR as an 
oligonucleotide probe. 
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Although the above explained this invention in detail based on the suitable embodiment probably, it 
will be clear to a person skilled in the art for various change included by the gist and claim of this 
invention to be possible. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1]it being a method for amplifying a specific nucleic acid sequence, and at temperature 
which was comparatively alike and was fixed, without adding a reagent one by one, (A) The 1 st 
oligonucleotide primer of (i), the 2nd oligonucleotide primer including a (ii) RNA polymerase 
promotor's antisense arrangement Oii) DNA dependent RNA polymerase which recognizes said 
promotor, (iv) RAN dependency DNA polymerase, (v) DNA dependent DNA polymerase, (vi) RNase 
which hydrolyzes RNA of a RNA-DNA hybrid without hydrolyzing RNA or DNA of a single chain or a 
double chain, And a single reaction medium containing (vii) RIBONUKURE oxide triphosphate and 
deoxyribonucleoside triphosphate is prepared, (B) RNA which consists of the first mold of RNA 
including said specific nucleic acid sequence, or this specific nucleic acid sequence and 
complementary arrangement under conditions that an amplification reaction cycle occurs, It 
provides in said reaction medium and they are after an appropriate time and (C). How to consist of 
a step which maintains said conditions sufficient time to attain amplification of a request of said 
specific nucleic acid sequence. 

[Claim 2]Said first mold of RNA includes said specific nucleic acid sequence, and it includes that a 
step (B) provides single stranded RNA in said quality of a reactional solvent, As a result, an oligo 
NUKURECH10DO primer of the (i) above 1st hybridizes with said single chain RND, (ii) When said 
RNA dependent DNA polymerase elongates said 1st oligonucleotide primer, using said single 
stranded RNA as a mold, compound the second mold of DNA, This forms a RNA-DNA hybrid and 
(iii) aforementioned RNase, RNA which constitutes said RND-DNA hybrid is hydrolyzed, (iv) Said 
2nd oligonucleotide primer hybridizes with said second mold of DNA, (v) When said DNA dependent 
DNA polymerase elongates said second mold of DNA, using said 2nd oligonucleotide primer as a 
mold, compound an RNA polymerase promotor of functionality, (vi) A method of said DNA 
dependent RNA polymerase's recognizing said functional promotor, and transferring said second 
mold of DNA, and making a copy of said first mold of RNA generate by that cause according to 
claim 1. 

[Claim 3]Said 2nd oligo NUKURECHIODO primer includes antisense arrangement of a transcription 
initiation site to said DNA dependent RNA polymerase further, A method according to claim 1 
united so that said antisense arrangement of said RNA polymerase promotor and a function of said 
antisense arrangement of said transcription initiation site may be possible. 
[Claim 4]Said DNA dependent RNA polymerase is bacteriophage T7 RNA polymerase, A method 
according to claim 1, wherein said antisense arrangement of a transcription initiation site and said 
antisense arrangement of a functional RNA polymerase promotor become together and constitute 
the next nucleotide sequence AATTCTAATACGACTCATATAGGGAG. 

[Claim 5]A step (B) includes adding a sample in said reaction medium further, and conditions in that 
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case, It is considered as conditions that said cycle occurs when RNA which consists of the first 
mold of RNA including said specific nucleic acid sequence, or this specific nucleic acid sequence 
and complementary arrangement is provided by said sample, And a method according to claim 1 
containing a step (D) which monitors said reaction medium about consumption of either said 
reagent (i), (ii) and (vii), or accumulation of a product of said cycle further after a step (C). 
[Claim 6]A method according to claim 4 including detecting a nucleic acid product whose step (D) 
is said cycle [Claim 7]A method according to claim 5 including that a step (D) detects said nucleic 
acid product using a nucleic acid probe. 

[Claim 8]A method according to claim 5 including that a step (D) detects said nucleic acid product 
using restriction endonuclease and electrophoresis separation. 

[Claim 9]A method according to claim 5 including that a step (D) monitors accumulation of said first 
mold of RNA. 

[Claim 10]A method according to claim 5 including that a step (D) monitors accumulation of said 
second mold of DNA. 

[Claim 1 1]A method according to claim 5 including monitoring DNA in which a step (D) contains an 
RNA polymerase promotor of functionality. 

[Claim 12]A method according to claim 5 including that a step (D) monitors accumulation of said 
RNA-DNA hybrid intermediate. 

[Claim 13]A step (D) further consumption of either said reagent (i), (ii) and (vii), or accumulation of 
a product of said cycle, A method according to claim 5 including comparing with a value equivalent 
to consumption of said reagent in said reaction medium in case said specific nucleic acid sequence, 
and it and said complementary arrangement do not exist, or accumulation of said product. 
[Claim 14]A method according to claim 1, wherein said RNase consists of Escherichia coli 
ribonuclease H and ribonuclease H of the Tori myeloblastosis virus polymerase. 
[Claim 15]A method according to claim 1, wherein said RNase is calf thymus ribonuclease H. 
[Claim 16]A method according to claim 1 which said 1st oligonucleotide primer or said 2nd 
oligonucleotide primer combines with a fixed base material reversibly. 

[Claim 17]A way according to claim 1 said DNA dependent RNA polymerase is bacteriophage RNA 
polymerase. 

[Claim 18]A way according to claim 16 said DNA dependent RNA polymerase is bacteriophage T7 
RNA polymerase. 

[Claim 19]A way according to claim 16 said DNA dependent RNA polymerase is bacteriophage T3 
polymerase. 

[Claim 20]A way according to claim 16 said DNA dependent RNA polymerase is bacteriophage phi II 
polymerase. 

[Claim 21 ]A method according to claim 16, wherein said DNA dependent RNA polymerase is 
Salmonella bacteriophage sp6 polymerase. 

[Claim 22]A method according to claim 16, wherein said DNA dependent RNA polymerase is 
Pseudomonas bacteriophage gh-1 polymerase. 

[Claim 23]A method according to claim 1, wherein said RNA dependent DNA polymerase is a 
retroviral reverse transcriptase. 

[Claim 24]A method according to claim 22, wherein said retroviral reverse transcriptase is avian 
myeloblastosis virus polymerase. 

[Claim 25]A method according to claim 22, wherein said retroviral reverse transcriptase is the 
Moroni (Moloney) murine leukemia virus polymerase. 

[Claim 26]A method according to claim 1, wherein said DNA dependent RNA polymerase does not 
have exonuclease activity. 

[Claim 27]A way according to claim 1 no DNA polymerase in said reaction medium also has DNA 
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exonuclease activity and DNA endonuclease activity. 

[Claim 28]A way according to claim 1 said DNA dependent DNA polymerase is avian myeloblastosis 
virus polymerase. 

[Claim 29]A way according to claim 1 said DNA dependent DNA polymerase is DNA 
polymerasealpha or DNA polymerasebeta. 

[Claim 30]A way according to claim 1 said DNA dependent DNA polymerase is calf thymus DNA 
polymerase. 

[Claim 31]A method according to claim 1 of consisting of a step (C) maintaining said conditions for 
30 minutes - 4 hours. 

[Claim 32]A method according to claim 1 containing a step which clones an account DNA product 
of back to front which combined a DNA product of said cycle with a cloning vector. 
[Claim 33]A method according to claim 31 containing a step which makes a product which said 
DNA product of said cycle encodes reveal by an expression system. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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* v x ? u r - -f* ?£1£© J: ^fc^W&f^fr+i'y'HX? 
Ur— ( TDHaseJ ) itt*fiLt:ntBtcWl>. 

7 KfcftS^Sffl&y#x*ur--- earn <m*.tf y 

#X ?U7--tfH> ©85»]*:|!§a>T, WSfcy#*?U 
7 — bf ( TRNasej ) tStt*WL-C«& MiCfi 

*©ffli©»iBiffl?. RtfrawSfcUDN^tc* 

c*- * - £til*3 **WEDr«E?J«:»S£r& *>oy- 
*H5JiSrr*. Etc. RNteKyy?--tftt > as&sSMrt 

1 7r-y<(i II, Salmonella? y-t?sp6*/t« Pseud 
aiwias? y -^gh- 1 ©&JflfcpT66-ea*. *fcB1©§S 

fflr*®^(CB. fS2^Y-7-©^a*-*-*E5>J 
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xilffii(P6cm4r^L»&c>jCpJUiBSR-Ct,J;l,>. CCD 
^©Ul-n'Wl'*. mii^en-- (Maloney) v 

#s«rctemsnsii*\#y>7-- bra, *-jdf+ 
* i"j # x ? u * * f 7 » -7 - 1 vht&m <t a> 6 owt 

SS«S-Cti/*WiS!l£^lBR*5ffiffl 3*1**5, 5' 

tr i * «flJEfiia*» 3 ^ * dna# >; ^ ? — f*-cs> 

~V<D£M£ imXif HlfrtttWtit 'J jt v-M Vis 

^ur—tfffittt^-rhii^rat!:^*. aft®©** 
7i<yy7--fef«, xssa^»;>?— tf ico^u^f (ki 
enow) y?y>>h*»6iBR3h-rtJ:<*fc«^^f i 

y*?T-^T7 DNA#'J>^— tfj{pJ=>HM3*VCfcl». 

•tfCceST4fSlt©aiEi Lrtt»l3*a*C i*Jffi«?3 

<l«fc^. 

3h*RMVS:»u7k»(SL.»S(,>*»«c4af*-CfcJ;t>„ C 

©»««. — S8B*/t(jnS*ft©RNA4fc(ac^ft4Dm 

^SfflRNase H&maS-Z. M«l5fl©RNase m*- 
tf^O^»P»RNase H©ffifflt^fiB-C*S. RNase rt*/*l 
V$££¥i?JR©Sm£fi-C*S*>6. frrfflHSfiSSa-Cl* 
^HSWtese UK /WiE^PiR© RNase H*ifflUa3*l 

afc»i«^^m2^a*^jBus*aii©c>A>J5: 
DNA^fi3Ea^ww&)iS©55i^«:«!: -3 -c&&tiimmi.v 

^KjE^r*. Mfc^SS«Kfi}3]©cri<DNAftcfa«S| 
9(c ^7 ^ t - ^ 4 ? y f -< X 3 i /tab© 

MR&t z> v v - i ^sa i ©^ >r y ■; ^ a m 
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s # s «m *^ a/c i, > -n* a e> & l >. 
nmmxi, * c t ajsibs s> . 

«WtB#*»64Mir * *«iag4a&©JES#W * fc B 

* ni-i/ fh y >&*fctt* y rf?t * u+f'K^^v 

-rfc«J:<,». •■^#^7B*UtttHtt#'C6.j:<. * 
fcBtf**>©e:±*WlittftSSB, A&EB. S?#?6fe 

>/i**fciiBjR-cfcj:^. ®iaffi^««i*swa, mm 

* /t B-y -y b » -cesatjia^ ham s n-c t «t 

i». Etc. gfiSDmifcBRNA*. ffi»i^J«:a*HSYt 
)ff©XIUN»(c*t,»-CB. W«#j£(DB£«i«iB£{l: 

Blow*. K*ffl, »«m*:Kft*ftt^TOIl©J:9 

ac««tt«sff«(c «fc -cntMitttcBsisds ivc * 
i»*fcB* h hry^) KlS£3ttst:<LSi9 
J:5feS>*tt©<t¥»*2r/,-C*>J:<,>. Etcffi*«9«. 30 

E5»JB8I1 7 9 -f v - £SI 2 ;/ 5 v -IEFJ <t ©Tffl 

tc??ar4^sE«E»i2?tj©ie?ijsp»K:s*rs„ ism 7 

a-^i*. — S«flDtw4A:BRiw-Cfc«l:< < sfcB— SIR 

y #2 * u*? phcf/* fcit y #2 * U * * F»6W 
£3tLaS*y:J*»L'*?F'Cfe.l:l>. Etc, 
B-^tt. a^&£#TK»J^*fcBRNA^K:#*r 

-Cfc<fcC>. ©KT'a-T'tijgK:. *>;**f|*fcB#* 
7t>-*. iti,***s¥-' tf©C<!:#I?5R £©«£<* 
i&l$.U®&. KSt^O-^JKK^a-^^in vitro 
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©?rt£r-tftmr 5 c i tc «t -3 r»s»wE5>j©^fiJEttfe 
* 1 ^ ^ 1 y-f 5? f u+f K= y >tti * 

(Stnflet*. 1988) . HK«l©»ttri*. **HK#& 

y#* * fz y ^Mi'6ffit 1 »fcRN<v&^(c«t^r 

«*H3nfc»3IISa©i35"J€r9iffi0f#6 (Axel rod & k 
raner, 1985) . ^©^(CfcCi-CliWlRNA^In vitro 

■RStiWfitfy^^Ffca-Frar**^ m v 

1trxi«i?Stl/fcil«y'«^ F&£*Btntt*Jflt*-Ca«r 
3*i»4. 

t5BlrIia©-y^i'J^©t 1 >*>^StpW«:-CfcJ:^. ft 

E?J<!:+»«:ffll3I©E?U4r5' *Ml(cd». 

t>. C©BI»©aBS«MK*i9*^'CBail^<!:L 

V"©ii>«c<t(>3' mat-H*K*amixw&ii:3' 

5U(c+»K:*ss:©i^»JtStf-g«lDNA'Cfc«J:u. c© 
® 2 7v A 7-©5E*B^J*S^oS 1 i 

i«j**i«*i7^-c«w 3 »aa <t 0 rater a . 
i«*i^©tt;fflK!aitoiston4»aa^«^!iS*)«© 

^BH*i8B«i©« * ©*IBH:KS 3 S c i «c < 8ll©^r 

tefcffiffl-c* 5 c t umm&ti «t ^ . 
mmmwiBi&^j»(D 1 o©wjtc*it,>-cB, » 1 mmt 

«S»»rfttn©6IH41$aflW0*»«ffi (Shibahara 
^, 1987) tflil»rj:0^*l.»iw^^*>«»*SlES*ifll 

MB, ^2^5^v-©3' ^Htc+^tcffiffiW^E^J 
«C»»O«CSft*0 (Hanlcinq) . F » f UT-Hf 

■CfBft 0 ff S mt* *> -O-MStLWfifr 6 HiH 3 tif#S . 
KKM©«K*H,»"CBv »2HSail>-C«fieL»*IS 

sa««B. n«ArttiBjhi/»ft*yrfx^u**Ftc 

«Y T'y f >fX3#/i:— fi«BDT«*/i:BRNA*>^WH3^ 
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*. C©***U=f**U*:fr Ftia^fc&frTKSSS 

C ©ffllhi*ftfc#3S*^ * £ 

&H32*JRNA©±S. &P,ft*DNA-RNVW:/'; 7 Ktt 

H5**£K£0Tii[|gteffl;*ftf#*. titfmmWawDt 

^J5JE3^/t-SfflDNA*fcUBW*>68SlS3tia. S6ft 
-CRNA»g[*JJtt*#Wr*. #6ftfc-S8UJN*tt5' 3* 

sa«:&*mi^fc3i2 ^-©aw****-^ i 

rS(JlDNAtca»L»4. 20 

tTC**. 30 

Applied Biosystans3B0A tmV>-feif^^-*fiWBL 

^fiStCfigfflL/trt^A, *X7*7i i?y V (phosphor 
anridites) Ri^&KttTech-nical Marketing Associ at 
ea&fYLX Applied Biosystens.Inc.iPt.A^Lft.. # 

yr*y*r* F^raaumtfa^-fe^o-^ov 
f-^7 -mbuhivc* y =f**u** 

fc. 8t#ttl3tM$ [ a -32P] UTP {SOOCi/mool) ttAmer 40 

England B1o1abs*6H»AL/t«jg3S*©ffifflStt«Sia 
0(CGB8Lfc. om#yjt?--tn (Klenow) 0^77 
yjf > r fc^StfSISiif&tsNew England 8iolat*#>£>i*A 
Lite. RNas1n&t*T7 MWK 'J -5— tfWBio/Can Sclent 
ific Inc.^L-CProneqe Biotes*>6!»A0fc. 
^jRSCJfRNase HttRiarmacia*i6A*0fc. 7W-< 
tfKBBoehrinqer Mannheim Canada*>6A*Lfc. 
r^-COJISmSKMC^BBHBlOltt (ATQC33694) fcffijfl 
Lfc. 77*5 FpUOS (Norrander5f, 19S3) ttBethes 50 
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de Research LaboratoriesA»6!IIALft:. 

50yg/ml©r>hr^y>££tmJ&Jft (Miller 197 
olmes & Qiigley. 1981) teJ:oT77*5 FtHA*« 

^**~*fiB^T#a-*mfii^r#«u 7*^ 

6«M0fc (Mania- tislf, 1982) . Pff+t'tt (Sa 
nqer^, 1377) ©#£:£& (Hattorlt*. 1385) *fflt> 
TT - ^*? FmtiERIft£t/fc. Ej£MJ&©7c8t>tc-2o 
.a.:^/*— SM/7"7-f-?- (Nov England Biolabs) 

*B*&KJt.©T 3 - r ( 5 * ) 20/i * ©IflfiMDEOTA 

.f /[/ii-f^ U fifcic)K?$5?fi r 'J#aa 

Sm (tca) - i %©b-o y f- >; ^Aipicau* 

*, ljQ?>lffl£S<irSJS#Ofc.. ^KtK?*5%KA-C5^ 
Wr-3 2B»#U 95%x^y-;W-CM(c2[ili5fe^L. 

-■CJtttStttMJEl/fc. 

* y y * y at 5 f *oi4M0ka 

8* (l~6|i«) *4-5<ii©*;U75 h'JMt 
(90%»-f ^^AT 5 F, UhMOTrisHCl (pH8. 
0) . UlMDEDTA, +J/l/>V7^-;l'5V7'nt7*y 
-;U7jU-) ifi&L, ffifflEPttlfJ (pre- run) ©12cm 

35o#;uF*EnAnu7c. t*<o*»©ia^(c«*-F^p 
as « iox y * ^ - a - 7 %&m fpx-isfttaim u -c tf 

oft:. co^£T«M3tt^RnMSW<!>^a74/b»4- 

gag«»*ffl* !l =f Jt * U** KOfiStRC/^fiS 

EcoRlSSfti, T77T-y7'a*-i«-i > T7 RNA* 

1) t*St?«t^(C^J5JE[»wB29«*fi&tL/c (^2A 
IB). Cti6©«fiSS3RcD*'a-^>^(cR|^r-&47b 
<DT>^"«r>^*';=f3?*'l'*?- FM (T7H1.GVC) «IB 

-C-C*J"5fi320hp'C*4. C©«« (H2.0\C) K^OTT 
XMS 3 ft * ^ v - «20b©-b >^ aj- y =f ? U + 
Fjft©S«-C*'5*'D-^>^tCBffiffl3tl^Ci. 

7*y y-r-tf-i'B>««*i*tdtrSEnft*x-rjc©«H 

ttft * a HTLV— IH-y y A©gag9P7>©92bp©-b > 



C9) 

17 

c i at; 2 -3©^ ^ y n j u 9 > ®«ra«: mm 

#tfc«ffJ}S<,>c Etc* i>a-->d<*ggK: 

^J(**te. «»*.{*©*?'; tester asa 

C © 7 7 > F© ? P - > ^(C*Jt, »T 4 -3 
©tf U =f X ? u * F U ft.. qaflK»B^JS^»aq 

%SS3l+i'P-->^jaS-C©*fl&ffl3#aS. T7 

4.PR0(iT7yat-3r-©-b>^i||^E^-C*i. L<PO 
55) tLTffifflStlft.. 9 D-~> 4<<**ift,qaq 

A7^*M>t> ammo e«o7hi..«g 20 

gaq2»«£fiS»¥V7 7 > h <fH2BH) BT77*B* 
- * -*^**l»aJiB?>J©giD CDBW*l*garfttflEPJi 

3360*32 30 

70n*E>Trls HG (pH7.6) £ lOnWDMqCl, £ SmWDOTTi 

0. 5nWOATPi 5 #tt©T4Jj< 'JXirUtf Ftt-*4t 
£tT20u tSt&W<ti-C4-V =f* ? U** FT74.PRC&WN 

1. c« (*2ws) *»(I*«:3rc-C3o»lffl>;>^tL 

ft, V >IMfcOftT74.PHaRtfHl.GAG « ) «s 

1 u sr ©# 'J >K'(tT7Hi.GAC®tffC .Mi 3 a I ©loom 
WDTris HC1 (pH7.8) - 5O0nf*DNaaiS^L/3a#tKT 

■b>7 , yffl©«ft«a29 ( i<«:uft.. qacmmm-tftoit 

10*1 t©'J >SHtNl.GAC£Sl M«©#y>«HtHi,GAC 40 
atftC.GAG<tl.8ut©100n*^TrisHCI (pH7.8) - 500m 
MOMaCl<t*«**!gaiBM * fptCtSAsVWc. wc-cio 

fmimu-u>~-imm'cvt>r,< o<t£tai -caw*-*-* t 
<t k <fc -c * y =r* * u * * F tB£4& * ie« A •* g 

y-YXSttft.. rt-fytfjf^XlMWiifl/tf F 
*te^-T4fc*«:50nM©Trts Ha <pH7.8) ilOtMDMcjC 
1, £ 20tWDDTT<t HMOATPi 50 (i q/tal©BSA£ 5:$tf60/i 
«©®6«J*ffifflUft.. fla#WS5t6fttCW400*{4©T4 

om y ^— ^JStflD u 15-c-c 2 i^lffl > + * h l 

ft:. qaq2taSlSfl?a«20(«Hii©T4 DN*y#~tf£«tCl 50 
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4~16«W1K h L.fc. 

«C«fc->tfiSHtLT*5t,>ft:77*5 FpUC19£*JH(,» 
«Lft.^RRCNA* ^ > h t tS^Lft.. T4 CNAV 
Steffi 0T:qac^lftlE^J*pUC19®EcoR I-»>a 17 7 
jfjOhtCttdLfc. *ft:flac|2KRE?f||*Sma I-Xba I 
77^>HC^Lfc. C*ie.©SlCSi(C^e*lft:JK 
fWESK**C|fc:*©77*5 PD(MfrttAt/'CAa«*» 

MWNFrte J: KFJW 

Srec«fc-5-C«»7'7^S F (pCAC.-reSTauepOVCL2.TCS 
T) ifilEL^Ct'kik'&LfC. 

KvtfSWicm- 4 7*7 ^ -7"ififfi©B3B 

qac^SR* «; 9 U* ^ F*>6l£^S^ft:RNAt*9« 
TSft.S>«cffiffl3nft:SJttB^*S (25u < ) (i50«*©Tr 

is HCl (pH8.45) £&**DMqQJl, £4OiM©KCl£l0B»«Qy 
^^•^ W h-^£0.5nM©Ml"P (ATP.CTP.CTP.UTP) £l 
nWDdWTP (cfVTP.dCTP.dCTP.dTTP) £ 20*(4©RNasin£ 1 
Omti©T7 RNA* y > 7-^£lO*fi[©77 RNA# 'J > ^ 

© [tt-32P] WPti&ffLX^fc 2-3©Sl6te«0. 
5ng (0.015pmoles) ©K2.GAC4S*> — #f6©2-3©K: 
i^^S£*^-Cl>tC3!P-,ft:. T-^-Y^-TTHl.GAGft 
VH2 .CAOCDS « £fite»K3 .411 M * ft (JO. 3*1 M"CN2 .G 

42'C-C2^IHi-r>*»^- hU1t. 30^StCTCA^iScpm 

©ffiji^^S'Jse-rs c ^tc j; -,-r RNAit-^iaaii^-iS' 
Lite, mm&&&RN*£iit£K*t-rz7* A-*-m&<D& 
**aitc7S-r. ^a©^RS«fw*swr4&sit,©r 
y a- h *rvcerc;+- h ^ ^7 7 ^ -tc«t ^,r7> 



3.4 

0.34 
0.34 



0.7 



■c«>4S(£;2 fcKv^ii** cstei 073^> 

Afei>r3BffiLft:Smi*tt7'd7^^«:mLft:. Sf-^t:. 
SU<tt. ^ffl3*lft.^^X£9Lt,»-y--fX©RNA 

iAo©7-7^-7-«K©ei**ffi 

fflLr^^>*lfctS*l*B^tta^4rmUft:. Et£3-C£ 
^5^ift.Rw«>S«SJ£4©2.efS-C«)4*J. JS£36c*j 

>x>K*ic*MHS*i. KiC4«:burB6o-70b4±isl 
477^ >>Kitftffl^nnic*>-3?c. U-s'CT'?^?- 
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Igiffl^K J: 3 41 £ 7 7 y > h ©■♦* ^ X 

AfE^fcWML/c (3i3ia©U->0) . pWC.TEST* 

(Manlatisf*. 1982) , 7 x^-JHflWL. 
fctBt Utc. *(CT7 RNA# 'J * 7 - -tf *«JS«a©fiEfflitt 

OU qCi [ a - 32P] UrpftSWf 4 2S H t CDSltag^Bl* 10 

3S*«4 

qaqK&=r'; rf^i'Ut^ KA»e»K^3n/cRNA*«tl 

fSftiicxcffifflstiftisoKiosiaaitia^tt, 0.34 

MM©T7m.GAGt0.34MM©H2.GAG<i50MM©Tr1s HC1 
(pHS.15) i 6n**Dt**n, i 4Qi«OKa £ lOnMDDTTi 0. 5m 
PiTOmTtaiiM©<Wn j <b40^i4<DFWas1ni20^ttCDT7 RAN 

«B©«*©«©f$si (m2.cao i-?cdkjs 

t*SI3a*^WLfel,>. SJt*42-C-C3^M-Y>+a-4» 
pnOIRii*«:ilfSEr * C t «C «fc ,t RNA»£jS«*.=. * 

CC, »4i|X*HKl>l3£**l>. lfq©H2.GAG»f4!*i<E> 
0.8MR©IW^£l£3h*£8Xlfl*f&©tt^«jtp-f9*> 30 
ft/cCitC&S. lf3©102-b N2.GAG*y =f* *U** 



N2.QVG»6Q3^Wia©RNAH>B 



1 



3.5 



3 . 5X ltf 
4.1X10' 
4.1X10" 
3.0X10" 
2.7X10 7 
1.9X10* 
7.8X10* 



2 lOOpq 4.4 

3 10pq 4.1 

4 lpq 3.0 

5 lOOfq 2.7 
B 10fg 1.9 

7 lfq 0.7B 

8 - 0.046 

sue 3 mm^^ititcfWA^mmim^icmjE 

8) . iftioob©Rm*7n-r±S^> pjJJfSSifq^^atf 
lfffl#£#©K(t*l&<£T©st£cc#&LTi>/<:. if 
<&mmzsm? ^jexstb 3 i*iim£ioob©i*i£*ij*£ 



3EK0V5 

RNA&fc©^ 4 ^ 'J f A V- J> a 

ISfifcPI 4 ©* flB©Sc«tt«Wlarprc w &l» or ip<r- 
o.ifq©fiH©a^ ©a©N2 .«£«M4s*-r swss 

r£*tftt^/c. Sl£;*42-C-C3l^lffl^>+*^"hL 

fc. 3o»s«:SSf£;frF,r'J3-h*jRBlL^^P>m 

(Amersham) CCSHiLrc. C*1^©JSJ£T 'J 3" l-SCS 

S[50%v/v©*^Ar SFi 5 XSSCi 5 X DcnhardE&#£ 
(Mania- MsS$1982;SouthemS¥ > 1975) t frh&QlOO 
oif SfcOsmltc^L (,>«©:/ U'W:/ 'J f-f-^-fa > 

y^-> 3 >iSifi*ii>TA-f^ij ^-rxLfc. 50% 

©*W7 5F. 5 XS5C&V5 XDenhardtjSjK (Mania 
tis3^ l9B2;Southern«S > 1375) "t>T?A^ :/y -f-tf- 
^ 3 >*50-C-Cl^flH]tf^^ft:„ fiWHtMaMS^O-^ 
I*, T4#VX9 F + ^— tfi (a-32P) ATPi* 

*Sg«r««Lfc^fiS^>;^5ii'U^* K5' 
CATCraXATAOVOTACATCCAJ' Xbitc 2 X SSCi 

0.l36v/v SD5&C*).2XSSOi:0.l96v/v SDS"p£>EE£ijfci* 
SEifljV (Southern^ 1975;Mamasis3=, 1982;Sajsta 
m, 1379), 50-C-C5HK2. 3 @«±(*a»LT««r 

05EKia^<S>f a >P^fffl-CtfiBSt3ti7c 

©*©N2.G^sa***rrs*iffl^r*T-*fcg ^ 

^ V ^ A -fe* - i' h > ##r©ttS*^T . 

®5 0©tSE©?lJ©S^BS^S^€:^L ( 1 »30 
2«60», 3I*90». 4H120». 5K150JK B« 
1SQ») . »©W©S^^.C«»fa©«/r©aSJWS«:m 
tdBlM 2{il00fq, 3«10fQ, 4«lfq, 5 BO.l 
fq. *\X*mmm . ffl-3 (lpg-10fg) 
-C«»:ri3 -^-tc^ X Lfc*it«©*9'ffl*J«HS 

3nrc*i, ?t4&tf 5 (if«ac?o.ifq) tctf^-come 

m) J:Offi^ttft*>-,rc. tfeoeiSl^a-^©^ 

^©^awis^BDNA* 7c«RHA^fi£iBaa-r<> aim. 
sn*. *©as«^^5-'j^-<-tf-t'B> , ^*'^Ju*i 

mat Lr©DNA*or®7 h©ffis 

J^TfflSU 54>|ffljJ|l»3-frrS!l±Lrc. H2.GAC*--; 
sTSli'U*^ K©ft*5 0{CMsp I»)»Lft:pG«2 .TESTS: 

jS4tTU4j*JrLfc. SSJ£K*fr*^7^3 K©8S»n* 
I* 55nq- 5 . 5pq©8H TSO, 1 o©JSfEtC 
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•C-C 3 B*IH! A > * a >»tCTCAttlKatf PAGE# 

tffCCj^rRNA^lKtWEOftu *iiicc^t«t5«:, ft 

ft:. 

fit) t*. £is*y=r* *h-*f«si (*n) tcttiat/ 

**IIH7**'y>h (am) *i^(cffiuffi*7pLft:. 10 
^<L©tt£#*D£fc«>-C&*. 5. 

M ■ 

fep I -ff#pGAG2. TESTfr 6 



BS.Onrilng] 



3.66 3.7x10' 

(4.06) (4.1X10 1 ) 

3 5L5h£[100{«] 3.5* 3.5x10* 

4 (3.16) (3.2X10*) 

5 550,Of*[10pE] 2.29 2.3x10 s 

6 (2.79) (2.8x10') 

7 55.0ng[lpB] 2.62 2.6x10' 

8 (0.67) (0.7X10') 
8 S.5pg[100ff] 1.37 1.4X10' 

10 (2.26) (2.3X10') 

11 1.25 

12 (0.08) 

* *4 J fi*aiP , i<J3«tfflttN2.CAGf^ft*^ 

■r. 



6H, KI£±RC##©U->1~6, . R 

£ ( L—» 1 -6 ttH3#J100bODRNA*^-r*B/t> F 
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